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(54) Packaging machine 

(57) A packaging machine has a folding rail (36) for 
guiding a prefolded bottom forming portion (14) of a 
container (11) fitted around a mandrel (31) from a first 
process station to a second process station during the 
movement of the mandrel (31) from the first to the sec- 
ond station while folding the bottom forming portion flat 
by contact therewith. The folding rail (36) comprises 
right and left two rail members (71 , 72), with a clearance 
C formed therebetween for permitting an outer end of 
the prefolded bottom forming portion (14) of the con- 
tainer (11) fitted around the mandrel (31) to be inserted 
thereinto during the movement from the first to the sec- 
ond station. An unfolding preventing guide member (73) 
is disposed in the rail clearance C so as to come into 
contact with a required part of the bottom forming por- 
tion (1 4) during movement through the clearance. 



Flg.1 


in 

CO 


a> 
o> 
o> 

o 

CL 
Lil 


Primed by Xer« (UK) Business Services 
2.16.7 (HRS)/3.6 


1 


EP0 999 135A1 


2 


Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to packaging 5 
machines for containers such as cartons for containing 
milk, and more particularly to packaging machines 
including a bottom breaker. 

[0002] Packaging machines of the type mentioned 
are already known for use with tubular containers of 10 
square to rectangular cross section. The containers 
each have a bottom forming portion comprising first to 
fourth bottom panels continuous with one another, the 
first bottom panel having a pair of cuts formed in the 
center of the outer end thereof to provide a fold forming 15 
portion between these cuts for pre/enting a liquid from 
permeating the end. The packaging machine comprises 
a rotor having radial mandrels and intermittently driva- 
ble so as to stop each of the mandrels at first and sec- 
ond process stations in succession, the container being 20 
fitted around the mandrel with the bottom forming por- 
tion projecting therefrom and with the first bottom panel 
facing to the right, a bottom breaker for prefokJing the 
bottom forming portion of the container as fitted around 
the mandrel stopped at the first station so as to render 2s 
the bottom forming portion foldable flat and for prefold- 
ing the fold forming portion by bending the fold forming 
portion rightward along a base part thereof, a folding rail 
for guiding the prefolded bottom forming portion of the 
container fitted around the mandrel from the first station 30 
to the second station during the movement of the man- 
drel from the first to the second station while folding the 
bottom forming portion flat by contact therewith, and a 
bottom press for folding flat and bonding under pressure 
the bottom forming portion of the container fitted around 35 
the mandrel as stopped at the second station. The fold- 
ing rail comprises right and left two rail members, with a 
clearance formed therebetween for permitting the outer 
end of the prefolded bottom forming portion of the con- 
tainer fitted around the mandrel to be inserted thereinto 40 
during the movement from the first to the second sta- 
tion. 

[0003] The packaging machine described above 
has the problem that while the bottom forming portion 
moves along the folding rail, the prefolded fold forming 45 
portion restores itself to the original state owing to the 
property of the container material to spring back, with 
the result that the bottom forming portion including the 
fold forming portion can not be folded satisfactorily to 
the specified shape. so 

SUMMARY OF THE INVENTION 

[0004] An object of the present invention is to pro- 
vide a packaging machine which is adapted to prevent 55 
the prefolded fold forming portion from restoring itself 
owing to the springing-back property of the container 
material. 


[0005] The present invention provides a packaging 
machine for tubular containers of square to rectangular 
cross section, each of the containers having a bottom 
forming portion comprising first to fourth bottom panels 
continuous with on another, the first bottom panel 
being formed with a fold forming portion in a center of an 
outer end thereof for preventing a liquid from permeat- 
ing the end, the packaging machine comprising: a mov- 
able body having mandrels and intermittently drivable 
so as to stop each of the mandrels at first and second 
process stations in succession, the container being fit- 
ted around the mandrel with the bottom forming portion 
projecting therefrom and with the first bottom panel fac- 
ing to the right, a bottom breaker for prefolding the bot- 
tom forming portion of the container as fitted around the 
mandrel stopped at the first station so as to render the 
bottom forming portion foldable flat and for prefolding 
the fold forming portion by bending the fold forming por- 
tion rightward along a base part thereof, a folding rail for 
guiding the prefolded bottom forming portion of the con- 
tainer fitted around the mandrel from the first station to 
the second station during the movement of the mandrel 
from the first to the second station while folding the bot- 
tom forming portion flat by contact therewith, and a bot- 
tom press for folding flat and bonding under pressure 
the bottom forming portion of the container fitted around 
the mandrel as stopped at the second station, the fold- 
ing rail comprising right and left two rail members with a 
clearance formed therebetween for permitting an outer 
end of the prefolded bottom forming portion of the con- 
tainer fitted around the mandrel to be inserted thereinto 
during the movement from the first to the second sta- 
tion. The packaging machine is characterized in that an 
unfolding preventing guide member is disposed in the 
rail clearance so as to come into contact with a required 
part of the bottom forming portion during movement 
through the clearance. 

[0006] With the packaging machine of the present 
invention, the clearance between the two rail members 
has disposed therein an unfolding preventing guide 
member which comes into contact with the required part 
of the bottom forming portion during movement through 
the clearance, so that the guide member prevents the 
prefolded fold forming portion from restoring itself to the 
original state owing to the property of the container 
material to spring back. 

[0007] The part of the bottom forming portion to be 
brought into contact with the guide member during the 
movement through the rail clearance is the left side of 
the base part of the fold forming portion. Even if the pre- 
folded fold forming portion acts to fall down leftward for 
unfolding, this portion is then prevented from falling 
down by contact with the guide member, and is unlikely 
to unfold. 

[0008] The folding rail starts to fold the prefolded 
bottom forming portion of the container fitted around the 
mandrel during the movement from the first to the sec- 
ond station upon the bottom forming portion coming into 
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contact with the rail members, and the left side of the 
base part of the fold forming portion is brought into con- 
tact with th guide member after the bottom forming 
portion has moved a predetermined distance from the 
time of coming into contact with the rail members. Since 5 
the folding rail folds the bottom forming portion immedi- 
ately after the guide member prevents the fold forming 
portion from falling down in this case, the guide member 
acts on the fold forming portion at the most suitable 
position. 10 
[0009] When the guide member comprises a roller 
having a rotary shaft extending orthogonal to the direc- 
tion of movement of the mandrel, the guide member is 
unlikely deface or damage the container. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] 

FIG. 1 is a side elevation of a packaging machine of 20 
the invention; 

FIG. 2 is a side elevation of a bottom breaker of the 
packaging machine; 

FIG. 3 is a view of the same as it is seen in the 
direction of arrows of the line Ill-Ill in FIG. 2; 25 
FIG. 4 is a perspective view of a third prefolding 
member included in the bottom breaker; 
FIG. 5 includes diagrams for illustrating the folding 
operation of the bottom breaker; 
FIG. 6 is a perspective view of a folding rail and a 30 
guide member of the packaging machine; 
FIG. 7 includes diagrams for illustrating the folding 
operation of the folding rail; 
FIG. 8 is a perspective view of a container for use in 
the packaging machine; 35 
FIG. 9 is a plan view of the bottom portion of the 
container as H is seen from inside after folding; and 
FIG. 10 is a plan view corresponding to FIG. 9 and 
shewing a container bottom portion having a differ- 
ent structure. 40 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[001 1 ] An embodiment of the present invention will 
be described next with reference to the drawings. 45 
[0012] In the following description, the terms "front" 
and "rear" refer respectively to the left-hand side and 
the right-hand side of FIG. 1, and the terms "left" and 
"right" are used for the machine as it is seen from the 
rear forward. 50 
[0013] FIG. 8 shows a container 11 as turned 
upside down. The container 1 1 comprises a trunk form- 
ing portion 1 2 to be made into a trunk, a top forming por- 
tion 13 to be made into a top portion, and a bottom 
forming portion 14 to be made into a bottom portion. ss 
[0014] The bottom forming portion 14 comprises 
first to fourth rectangular bottom panels 21 to 24 joined 
to one another endlessly. The second and fourth bottom 


panels 22, 24 are each formed with an inverted V- 
shaped score 25. The first bottom panel 21 is formed in 
the center of its outer end with a pair of cuts 26 extend- 
ing in parallel to the axis of the container. The portion 
between the cuts 26 provides a fold forming portion 27 
for preventing penetration of liquid into the end face. 
[0015] The bottom forming portion 14 is folded in 
the following manner. First, the second and fourth bot- 
tom panels 22, 24 are folded inward while being folded 
each in two along the score 25, and the first and third 
bottom panels 21, 23 are then folded over the second 
and fourth bottom panels 22, 24 thus folded. The outer 
end portion of the first bottom panel 21 including the fold 
forming portion 27 is inserted between the third bottom 
panel 23 and triangular portions of the second bottom 
panel 22 and the fourth bottom panel 24. In this case, 
the fold forming portion 27 is folded over the portion of 
the panel 21 adjoining the base part of the portion 27 
before the insertion. 

[0016] FIG. 9 shows the bottom forming portion 14 
eventually folded flat as it is seen from inside the con- 
tainer. If the first bottom panel 21 had no fold forming 
portion 27 as seen in FIG. 10, the portion B of the panel 
21 corresponding to the portion 27 would be exposed 
inside the container between the folded-over triangular 
portions of the second and fourth bottom panels 22, 24. 
After the container is filled with a liquid, the liquid would 
then permeate the end face of the portion B corre- 
sponding to the fold forming portion 27 of the first bot- 
tom panel 21. However, the fold forming portion 27, 
which is folded over as described above, is covered with 
the first bottom panel 21 and the folded-over triangular 
portions of the second and fourth bottom panels 22, 24, 
whereby the liquid is prevented from permeating the 
portion 27. 

[0017] FIG. 1 shews a packaging machine which 
comprises an intermittently drivable rotor 32 having 
eight radial mandrels 31 so arranged as to revolve 
counterclockwise as indicated by an arrow A in FIG. 1 
and successively stop at eight stations, i.e., first to 
eighth process stations I to VII I, a feeder 33 disposed at 
the first process station I, a bottom heater 34 disposed 
at the fourth process station IV, a bottom breaker 35 dis- 
posed at the fifth process station V, a folding rail 36 
extending from the fifth process station V to the sixth 
process station VI, a bottom press 37 disposed at the 
sixth process station VI, an unloader 38 disposed at the 
eighth station VI II and a container conveyor 39 having 
the starting end of a path of transport at the eighth sta- 
tion VIII. 

[0018] The second, third and seventh process sta- 
tions II. Ill and VII are ail idle stations. A preheater and 
other devices are provided at the idle stations. 
[0019] The direction of revolution of the mandrel is 
indicated by an arrow A in FIG. 8. The container 1 1 is fit- 
ted around the mandrel 31 with its bottom forming por- 
tion 14 projecting therefrom and with the first bottom 
panel 21 facing to the right. 


3 


5 


EP0 999 135A1 


6 


[0020] As shown in detail in FIGS. 2 and 3, the bot- 
tom breaker 35 comprises a pair of f irst prefolding mem- 
bers 41 to be opened and closed in the direction of 
movement of the mandrel at the fifth station V, a pair of 
second prefolding members 42 to be opened and 5 
closed orthogonally of the direction of movement of the 
mandrel at the fifth station V, and a third prefolding 
member 43 pivotally movable about an axis extending in 
a direction across, and at the right of, the axis of the 
mandrel 31 stopped at the fifth station V. 10 
[0021] A yoke 44 secured to a machine frame by 
suitable means is provided externally of the mandrel 31 
as halted at the fifth station V. Supported by the yoke 44 
are a pair of first pivots 45 arranged side by side in the 
direction of movement of the mandrel and extending is 
transversely of this direction, and a pair of second pivots 
46 extending transversely of these pivots 45. The yoke 
44 is further provided with a bracket 47 extending 
obliquely downward in the rear of the second prefolding 
member 42 at the right. Mounted on the lower end of the 20 
bracket 47 is a support rod 48 extending in parallel to 
the second pivots 46. 

[0022] The first pretolding members 41 are in the 
form of arms extending inward from the respective first 
pivots 45 and each have a triangular pressure plate 51 25 
at the inward end. The second prefolding members 42 
are in the form of arms extending inward from the 
respective second pivots 46 and each have a round 
pressure bar 52 at the inward end. The first pivots 45, as 
well as the second pivots 46, are rotated in directions 30 
opposite to each other reversibly by unillustrated drive 
means. As a result, the first prefolding members 41 are 
opened and closed to move their pressure plates 51 
away from and toward each other, and the pressure 
bars 52 of the second prefolding members 42 are also ss 
similarly moved. When closed, the first prefolding mem- 
bers 41 have their pressure plates 51 brought into 
pressing contact with the second and fourth bottom 
panels 22, 24, respectively, and the second prefolding 
members 42 have their pressure bars 52 into pressing 40 
contact with the first and third bottom panels 21 , 23. 
[0023] The third prefolding member 43 is in the form 
of an L-shaped arm attached to the support rod 48 as if 
extending across the first bottom panel 21 of the bottom 
forming portion 14 of the container 11 as fitted around 45 
the mandrel 31 halted at the fifth station V. The member 
43 comprises a base-end arm portion 61 in the form of 
a strip and extending leftward from the support rod 48, 
and an outer-end arm portion 62 in the form of a strip 
and obliquely extending forwardly downward from the so 
outer end of the arm portion 61 . 
[0024] The outer-end arm portion 62 is provided 
with a wide portion 63 extending downward from the 
outer end thereof, and a pair of arms 64 extending left- 
ward in parallel to each other from the wide portion 63 ss 
and orthogonal thereto. The distance between the two 
arms 64 is slightly smaller than the width of the fold 
forming portion 27. The lower end of the wide portion 63 


projects downward b yond the base parts of the arms 
64. The arms 64 have lower faces providing a folding 
guide face 65, and outer ends providing a fortified fold- 
ing face 66. The folding guide face 65 and the fortified 
folding face 66 make an angle of about 90 deg. 
[0025] The third prefolding member 43 has an arm 
extension 67 projecting rightward from its base portion. 
The right end of the extension 67 is connected to the 
piston rod 69 of a fluid pressure cylinder 68 mounted on 
the yoke 44 and directed downward. The cylinder 68 is 
of the two-step stroke type. 

[0026] With reference to FIG. 5, the third prefolding 
member 43 is in a nonoperative position P0 (a) when 
the cylinder 68 is in an advanced position, the member 
43 is in a first operative position P1 (b) when the cylin- 
der 68 is a first stroke position, and the member 43 is in 
a second operative position P2 (c) when the cylinder 68 
is in a second stroke position. 
[0027] When the container 1 1 is to be fed to the f ifth 
station V, the first and second prefolding members 41, 
42 are each in the open position, with the third prefold- 
ing member 43 in its nonoperative position P0. The third 
prefolding member 43 in the nonoperative position P0 is 
positioned externally of the bottom forming portion 14 of 
the container 11. 

[0028] When the container 11 is delivered to the 
fifth station V. the piston rod 69 of the cylinder 68 is 
moved to the first stoke position, bringing the third pre- 
folding member 43 to the first operative position P1. 
Subsequently, the first and second prefolding members 
41, 42 start to move from the open position toward the 
dosed position at the same time. In the course of this 
movement, the first prefolding members 41 first inwardly 
fold the second and fourth bottom panels 22, 24 along 
the respective scores 25, and the second prefolding 
members 42 then inwardly fold the first and second bot- 
tom panels 21, 23 over the folded second and fourth 
bottom panels 22, 24. 

[0029] FIG. 5, sections (a) and (b) show a curve M 
representing the path of movement of outer end of the 
first bottom forming panel 21 during folding. The third 
prefolding member 43 moves across this curve M. The 
folding guide face 65 moves away from the path M 
inwardly thereof as the guide face 65 advances. Accord- 
ingly, when the first bottom panel 21 is moved toward a 
dosed position with the third prefolding member 43 in 
the first operative position P1. the fold forming portion 
27 collides with the projecting lower end wide portion 63 
of the third prefolding member 43 and is bent rightward 
along the base part thereof. The fold forming portion 27 
moves along the folding guide face 65 after moving past 
the projecting lower end of the portion 63, whereby the 
bending angle of the fold forming portion 27 is gradually 
increased. 

[0030] When the second prefolding members 42 
are eventually brought to the dosed position shown in 
FIG. 5, (c). the first and third bottom panels 21, 23 are 
bent at an angle of about 45 deg with respect to the 
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center line of the container, and the foW forming portion 
27 is bent at an angle of about 90 deg with respect to 
the first bottom panel 21 . 

[0031] When the second prefolding members 42 
are brought to the dosed position, the cylinder piston s 
rod 69 is moved to the second stroke position, whereby 
the third prefolding member 43 is further pivotally 
moved to the second operative position P2 shown in 
FIG. 5. (c). In this position, the fortified folding face 66 of 
the third prefolding member 43 is approximately in con- 10 
tact with the first bottom panel 21 . This means that the 
distance from the center of pivotal movement of the third 
prefolding member 43 to the first bottom panel 21 in the 
eventual folded position is approximately equal to the 
radius of pivotal movement of the fortified folding face is 
66. 

[0032] When the third prefolding member 43 is 
brought to the second operative position P2, the fortified 
folding face 66 of the member 43 presses the fold form- 
ing portion 27 against the part of the first bottom panel 20 
21 adjacent to the base of the portion 27 to lap the por- 
tion 27 over the adjacent part. The fold forming portion 
27 in its initial raised position is folded through 180 deg 
in this way. When the portion 27 is thus prefolded or 
given a folding tendency, it is unlikely that the fold will be 25 
removed from the portion 27 by the springing back of 
the container material. 

[0033] The fluid pressure cylinder piston rod 69 is 
thereafter advanced by the distance of two-step stroke, 
pivotally moving the third prefolding member 43 upward, 30 
and the first and second prefolding members 41 , 42 are 
moved away from the container 1 1 . 
[0034] Since the third prefolding members 43 is 
operated by a drive source different from that for the first 
and second prefolding members 42, 42, the operation 31 
timing of these members can be determined as desired, 
while the third prefolding member 43 only can be 
brought out of operation. 

[0035] As shown in detail in FIG. 6, the folding rail 
36 comprises left and right rail members 71 , 72. The rail * 
members 71. 72 are each generally in the form of a cir- 
cular-arc plate centered about the center of rotation of 
the rotor 32. Stated more precisely, the rail members 71 , 
72 are positioned closer to the center of rotation of the 
rotor 32 as they extend from the fifth station V toward 4 
the sixth station VI. 

[0036] Formed between the two rail members 71, 
72 is a clearance C for inserting the folded bottom form- 
ing portion 14 thereinto. The clearance C comprises a 
first section C1 . second section C2 and third section C3 5 
continuously arranged in the direction of movement of 
the mandrel. 

[0037] FIG. 7, sections (a), (b) and (c) show how 
the bottom forming portion 14 is folded as it is moved 
through the first to third sections C1 , C2 and C3 in sue- 1 
cession. 

[0038] In the first section C1 , the rail members 71 , 
72 start to fold the bottom forming portion 14 upon the 


portion 14 coming into contact with these members. In 
the second section C2, the portion 14 is folded to an 
extent that the outer end of the first bottom panel 21 is 
positioned beneath free end of the third bottom panel 
23. The bottom forming portion 1 4 is folded almost flat in 
the third section C3. 

[0039] A guide roller 73 is disposed at the approxi- 
mate midportion of the first section C1 . A rotary shaft for 
the guide roller 73 extends transversely of an extension 
of axis of the mandrel 31 moving past the guide roller 
73. The guide roller 73 has an outer periphery posi- 
tioned in the clearance C at a position slightly to the 
right of the path of movement of the center of the man- 
drel 31. 

[0040] FIG. 7, (a) shows the bottom forming portion 
14 as it moves past the guide roller 73. At this time, the 
outer periphery of the guide roller 73 is in pressing con- 
tact with the left side part of the base of the fold forming 
portion 27. Further before and after the fold forming por- 
tion 27 moves past the guide roller 73. the outer periph- 
ery of the guide roller 73 presses the first bottom panel 
21 on extension lines of the base part of the fold forming 
portion 27. The fold forming portion 27 is distinctly bent 
from the other portion of the first bottom panel 21 by the 
guide roller 73 and can therefore be reliably folded as 
shown in FIG. 7, (b) and (c). 

[0041] It is desirable that the guide roller 73. which 
is to be provided in the first section CI, be disposed 
immediately before the second section C2. 
[0042] The embodiment described above can be 
modified variously as will be described below. 
[0043] A pair of cuts are formed in the midportion of 
outer end portion of the first bottom panel to provide the 
fold forming portion between the cuts for preventing the 
liquid from permeating the panel end face, whereas a 
container is known which has a fold forming portion pro- 
jecting upward from the midportion of outer end of a first 
bottom panel (see JP-Y No. 59-2201 5). The fold forming 
portion of such a container can be prefolded also by the 
third prefolding member of the invention. Although the 
mandrels are arranged radially about a horizontal axis 
of rotation, a packaging machine is also known wherein 
mandrels are suspended from the peripheral portion of 
a horizontal rotary plate which has a vertical axis of 
; rotation (see JP-A No. 61-127403). Trie invention is 
applicable also to this packaging machine. 
[0044] Furthermore, mandrels may be disposed 
outwardly upright at an endless chain rotating inner ver- 
tical face. 

? [0045] Although the rotor shown has eight man- 
drels, a rotor having six mandrels is also known well. 
[0046] The first prefolding members, as well as the 
second prefolding members, are paired and closable 
prefolding, whereas a bottom breaker is known which 

5 has a first prefolding member and a second prefolding 
member which are movable straight toward and away 
from the end face of the mandrel axially of the mandrel, 
at least one of the first and second prefolding member 
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being adapted to prefold the container by the straight 
movement only without closing (see JP-U No. 3-8107). 
The third prefolding m mb r can b used in combina- 
tion with the first and second prefolding members thus 
adapted. s 
[0047] The guide roller may be replaced, for exam- 
ple, by a bariike fixed guide member extending toward 2. 
the direction of movement of the container, ft is then 
desirable that the surface of the fixed member to be 
brought into contact with the container be coated with 10 
Teflon. This prevents the frictional contact of the guide 
member with the container from producing polyethylene 
fragments or particles on the container surface. 3. 

Claims is 


1. A packaging machine for tubular containers of 
square to rectangular cross section, each of the 
containers having a bottom forming portion com- 
prising first to fourth bottom panels continuous with 
one another, the first bottom panel being formed 
with a fold forming portion in a center of an outer 
end thereof for preventing a liquid from permeating 
the end, the packaging machine comprising: 

a movable body having mandrels and intermit- 
tently drivaWe so as to stop each of the man- 
drels at first and second process stations in 
succession, the container being fitted around 
the mandrel with the bottom forming portion 
projecting therefrom and with the first bottom 
panel facing to the right, 
a bottom breaker for prefolding the bottom 
forming portion of the container as fitted 
around the mandrel stopped at the first station 
so as to render the bottom forming portion fold- 
able flat and for prefolding the fold forming por- 
tion by bending the fold forming portion 
rightward along a base part thereof, 
a folding rail for guiding the prefolded bottom 
forming portion of the container fitted around 
the mandrel from the first station to the second 
station during the movement of the mandrel 
from the first to the second station while folding 
the bottom forming portion flat by contact 
therewith, and 

a bottom press for folding flat and bonding 
under pressure the bottom forming portion of 
the container fitted around the mandrel as 
stopped at the second station, 
the folding rati comprising right and left two rail 
members with a clearance formed therebe- 
tween for permitting an outer end of the pre- 
folded bottom forming portion of the container 
fitted around the mandrel to be inserted there- 
into during the movement from the first to the 
second station. 

the packaging machine being characterized in 
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that an unfolding preventing guide member is 
disposed in the rail clearance so as to come 
int contact with a required part of the bottom 
forming portion during movement through the 
clearance. 

A packaging machine according to claim 1 wherein 
the part of the bottom forming portion to be brought 
into contact with the guide member during the 
movement through the rail clearance is a left side of 
the base part of the fold forming portion. 

A packaging machine according to claim 2 wherein 
the folding rail starts to fold the prefolded bottom 
forming portion of the container fitted around the 
mandrel during the movement from the first to the 
second station upon the bottom forming portion 
coming into contact with the rail members, and the 
left side of the base part of the fold forming portion 
is brought into contact with the guide member after 
the bottom forming portion has moved a predeter- 
mined distance from the time of coming into contact 
with the rail members. 

A packaging machine according to any one of 
claims 1 to 3 wherein the guide member comprises 
a roller having a rotary shaft extending orthogonal 
to the direction of movement of the mandrel. 
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